Pioneers of Pediatrics . . . Williams McKim Marriott (1885-1936) 


October 1959 
of 
‘ys 


CRADLE CAP 
—first indication of seborrheic diathesis— 
is banished promptly, gently,thoroughly with 


NEW 


SOROPON 


PEDIATRIC SOLUTION 


SAFE, NONIRRITATING—EVEN FOR THE EYES! 
‘Soropon’ Pediatric Solution Provides 6 Integrated, Fundamenta! Actions 
For The Correction of Cradle Cap And To Keep the Scalp Free of Dandruff 


1. Disorganizes and solubilizes seborrheic protein matrix 


2. Emulsifies and solubilizes lipid component 


3. Penetrates mass by wetting action 


3 
4. Combats infection with specific topical antibiotic in unimpeded contact 


with organisms 


5. Removes crusts thoroughly and easily through water miscibility 


6. Restores acid pH to skin 


SOROPON’ PEDIATRIC SOLUTION CONTAINS CERAPON C* 12.0% IN PROPYLENE GLYCOL 
SUPPLIED: Bottles of 4 ounces WITH PARABENS 0 1% AND TYROTHRICIN 0.1%, PURDUE FREDERICK 
* BRAND OF TRIETHANOLAMINE POLYPEPTIDE COCOATE CONDENSATE 


© Copyright 1959, The Purdue Frederick Company 
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VERSATILE FURACIN 


effective by intrapleural instillation’ 


the situation: Four-month-old infant with staphylococcal pneumonia and 
empyema’resistant to most antibiotics was allergic to antibiotic chosen after sensi- 
tivity tests. Thoracentesis produced 30-40 cc. of creamy, purulent fluid. Organism 
was Staphylococcus aureus, coagulase positive. 


then Furacin was instilled: 0.2% solution was diluted equally with 
physiologic saline and 10 cc. of mixture instilled twice daily into pleural space, with 
suction catheter clamped off for 1 hour. Fluid almost immediately became thinner 
and less viscous. Twenty-four hours later infant was less irritable, voluntarily 
started taking food. Instillations stopped. FURADANTIN® Oral Suspension prescribed. 
Recovery uneventful. 1. Perkins, J. L.: Kansas State M. J. (to be published). 


FURACIN 


brand of nitrofurazone 


FURACIN has been in clinical use for more than 13 years. Today it is the most widely 
prescribed single topical antibacterial agent. Like other nitrofurans, FURACIN re- 
mains effective, even in pus, sera or exudates, against pathogens which have de- 
veloped—or are prone to develop—resistance to antibiotics. 

FURACIN, in a water-miscible base of polyethylene glycols, is available in a number 
of dosage forms. Included are Soluble Dressing, Soluble Powder, Solution and 
Cream. Also in Vaginal Suppositories, Inserts, and in special formulations for eye, 
ear and nose. 

NITROFURAN S—a unique class of antimicrobials—neither antibiotics nor sulfonamides ot J, 


EATON LABORATORIES, NORWICH, NEW YORK 
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THE 
HOUSE-CALL 
ANTIBIOTIC 


COSA-SIGNEMYCIN: 


glucosamine-potentiated tetracycline with triacetyloleandomycin 


e wide range of action is reassuring when 
culture and sensitivity tests are impractical 


e effectiveness demonstrated by use in 
more than 6,000,000 patients since original 
product introduction (1956) 


Capsules Oral Suspension Pediatric Drops 

(green & white) (raspberry-flavored) (raspberry-flavored) 

125 mg. 2 oz. bottle, 125 mg. 10 cc. bottle (with 

250 mg. per teaspoonful (5cc.) calibrated dropper), 5 mg. 
per drop (100 mg. per cc.) 


A Professional Information Booklet providing complete 
details on Cosa-Signemycin is available on request. 


Pfizer Science for the world’s well-being™ 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N.Y. 
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“Examine your armamentarium! It’s not complete 
without ‘BABY SILICARE’ for diaper dermatitis” 


Medicated Baby Silicare Powder and Lotion can help you in the 
management of even the most difficult cases of diaper dermatitis. MEDICATED 
Superior clinical effectiveness of both Powder ¢ ° 
and Lotion is well documented in the B ‘ b .. bd | ; 

literature."23 They are routine on obstetric and a VY ] Icare 2 
pediatric services of many leading hospitals. POWDER AND LOTION 
Patient acceptance is high. Why not use 

Baby Silicare Powder and Lotion for prevention 
and treatment of diaper dermatitis? 


1. Koessler, H. Arch. Ped. 74:47 (Feb) 1957. 
2. Kahon, H. ef ol.; Arch. Ped. 73:125 (Apr) 1956. “ee 
3. Editorial: JAMA. 165:254 (Sept. 21) 1957. glyoxyl diureide 


dimethylpolysiloxane 


3 hexachlorophene 
DIVISION NEW YORK, N. Y. 
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your patients won't resist it 
most common Gram-positive 
infections can’t 


In a recent evaluation of Tao in pediatric patients, 85°% (34 of 40 
patients) were afebrile within 48 hours and their infections cleared. 
“NO ANTIBIOTIC TASTE” 

Tao is “practically tasteless."”? Adding delicious cherry 

flavor to the Tao formula makes it widely acceptable 

to children. 

“NO ADVERSE HEMATOLOGICAL REACTIONS ON [Tao)”' 

“No serious toxicity developed in any of the 40 patients studied... 
even after using Tao for 31 days. Mild side effects in 3 instances 
(1 rash, 2 vomiting) were fully controlled when therapy was dis- 
continued,.”! 

DOSAGE AND ADMINISTRATION: Dosage varies according to the severity of 
the infection. For adults, the average dose is 250 mg. q.i.d.; to 500 mg. in 
more severe infections. For children 8 months to 8 years of age, a daily 
dose of approximately 30 mg./Kg. body weight in divided doses has heen 
found effective. Since Tao is therapeutically stable in gastric acid, it 
may be administered without regard to meals. 

surrLiep: Tao Capsules—250 mg. and 125 mg., bottles of 60. Tao for Oral 
Suspension—1.5 Gm.; 125 mg. per teaspoonful (5 cc.) when reconstituted; 
unusually palatable cherry flavor; 2 oz. bottle. 


References: |. Mellman, W. J., et al Ay presented at Symposium on Antibiotics, 
Washington, D. C., October 15-17, 19 Wennersten, J. R.: Antibiotic Med. & Clin, 
Therapy 5:527 (Aug.) 1958. 


PRONOUNCED TAY-O 


Designed for superior 
control of common 


‘Tao 


Pediatric Drops 
flavorful, easy to administer 
In 10 cc. bottles. 


New York 17, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World's Well-Being 
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General Tnformation . . 


Archives of Pediatrics is published every month to provide an inde- 
pendent journal through which pediatric specialists and others who 
have data of importance in this field, can present their original material 
and research findings. 


Contributions are therefore invited from the practising physician and 
clinician whose ancillary services include such specialties as pathology, 
radiology, odontology, psychology, etc. Manuscripts are considered for 
publication only on the basis of text not having been previously printed. 
They should be typewritten and double-spaced, and only the original 
copy submitted. Views and statements expressed are the sole respon- 
sibility of the author. 


Illustrations accompanying manuscripts should be clearly identified by 
number, carry suitable legends and show author’s name on reverse. 
(Original x-rays do not lend themselves to good reproduction.) A reason- 
able number of halftones will be reproduced without charge to the 
author, but lengthy charts, tables and extra illustrations must be handled 
by special arrangement. Drawings, diagrams and unusual lettering must 
be in India ink. 


Copyright protection is guaranteed all original material. Publisher’s per- 
mission must be requested for any and all reproduction. 


Reprints of articles must be ordered separately, and as promptly after 
author’s receipt of galleys as possible. Schedule of prices will be sent 
upon request. 


Subscription Rates: U. S. and Possessions, $7.50 per year (price to stu- 
dents, interns and residents, $4). Canada, $7.75 ... Foreign, $8.25. Two 
years, $12. Three years, $16. Payment by check, draft, postoffice or 
express money order. Please give six weeks’ notice of change of address, 
name under which subscription is entered, old and new address and 
current zone number. Address publisher should discontinuance be 
required. 
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The Cover-Wikliams Marriott (1885-1936)... 


(Portrait, courtesy “Journal of Pediatrics’) 


Doctor Marriott’s influence in the pediatric world has been recorded as having extended far 
beyond scientific contributions — to knowledge and understanding of disease in childhood into 


the field of normal growth and development, and practical “preventive pediatrics”. His career 
has been appraised as meteoric, and his mind as “one of the most brilliant that has flashed 


across the field of pediatrics in America”. 
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VISTARI 


ORAL SUSPENSION 


restores tranquility: relieves pruritus 


_ Simultaneously, Vistaril releases tension 


ren over 6, 50- ip > daily in di 
rates 
Capsules — 25, 50, and 100 mg.; bottles of 100 and 
perce; 


10-cc. vials and 2-cc. 


PFIZER LABORA 
Brooklyn 6, New York 
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: 
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“Ah, to Breathe Again!” 


Open spaces are no help in breathing, 
when nasal passages are shut tight 
from pollen or with head colds. 


Neo-Synephrine 
Pediatric Nasal Spray 


0.25% + 20 ce. 
contains Zephiran® chloride 1:5000, antibacterial 
wetting agent and preservative for greater efficiency 


In the handy plastic squeeze bottie 


Prompt and Prolonged Decongestion 


* Usually no compensatory 
vasodilation 
No sting 
Virtually no systemic reactions 


LABORATORIES 
NEW YORK 18, 
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for infants 
who require 


antibiotic therapy 


COSAT ETRASTATIN 


glucosamine-potentiated tetracycline with nystatin 


Because infants, particularly the newborn, are prone to secondary fungal 
infections during antibiotic therapy, they should have extra protection — 
especially against overgrowth of Candida albicans. 


In Cosa-Tetrastatin, this extra protection is provided by nystatin — specific 
against Candida—while Cosa -Tetracyn® (glucosamine-potentiated tetracycline) 
provides high levels of antibiotic activity against a broad range of pathogens. 


Thus COSA-TETRASTATIN combines tetracycline effectiveness with 
minimum risk of moniliasis. 


Supplied: Capsules (pink & black) Oral Pegensiee (orange-pineapple flavor) 
250 mg. Cosa-Tetracyn® 2 oz. bottle, each tsp. (5 cc.) contains 125 mg. 
plus 250,000 u. nystatin Cosa-Tetracyn® plus 125,000 u. nystatin 


A Professional Information Booklet containing complete details on COSA-TETRASTATI® 
ts available on request. 


Pfizer) Science for the world’s well-being 
Pfizer Laboratories, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N.Y. 
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the first nitrofuran 


effective orally 


in systemic bacterial infections 


brand of furaltadone 


Effective clinically in upper respiratory infections, 
pneumonias, soft tissue infections, bacteremia/septicemia, 


osteomyelitis, wound infections and pyodermas. 


Effective in vitro against the following organisms (isolated from clinical 


infections listed above) : 

Organism iti Resistant %o Sensitive 
Staphylococci* 99.4 
Streptococci 98.5 
D. pneumoniae 100.0 
Coliforms 91.8 
Proteus 50.0 
A. aerogenes 100.0 
Ps. aeruginosa 55.5 


“Includes many strains resistant to antibiotics. 


As with all nitrofurans in years of extensive clinical use, there is little or 
no development of bacterial resistance with ALTAFUR. 

NITROFURANS—a unique class of antimicrobials— 

neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 
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FROM MARKED IMPROVEMENT 
to COMPLETE CONTROL 
of GRAND MAL SEIZURES 
with 


wide margin of safety 


CLINICAL EVALUATION OF 486 EPILEPTIC PATIENTS* 
SHOWED THAT: 


In patients who had received no previous anticonvulsant medication, 
“Mysoline” therapy alone provided marked improvement 
to complete control of major motor attacks in the 
majority of patients. 
In patients only partially controlled with maximum dosages of 


other anticonvulsants, the addition of “Mysoline” therapy 
was followed by marked improvement to complete control 
of grand mal attacks in 39%, of the patients. 
In patients refractory to maximum dosages of other anticonvulsants, 
“Mysoline” employed alone provided marked improvement 
to complete control of major motor attacks in 34% of 
the patients. 
In 39 patients with mixed seizures, 
“Mysoline” provided improvement to marked control in 
49%, of the patients. 
The dramatic results obtained with “Mysoline” advocate its use as 
first choice of effective and safe therapy in the control of grand mal 
and psychomotor attacks. 


Supplied: 0.25 Gm. scored tablets, bottles of 100 and 1,000. 
*Livingston, S., and Petersen, D.: New England J. Med. 254:327 (Feb. 16) 1956. 
Literature on request. 


AYERST LABORATORIES, New York 16, N. Y., Montreal, Canada 
ilable in the United States by arrangement with Imperial Chemical Industries, Ltd. 
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Ms 
“Mysoline” is 


DESITIN. 


BABY 


LOTION 


the over-all infant skin conditioner 
. helps keep baby’s skin 


supple 


with LANO-DES*, soothing, 
lubricating liquid lanolin. 


healthy 


with hexachlorophene, to pro- 
_tect against ammonia-producing 
and other common skin bacteria 
...and with Vitamins A and E 
to guard skin integrity. 


clean 


with special emulsifiers to 
cleanse gently and safely... 
yet free from mineral oil. 


DESITIN BABY LOTION is 
non-greasy, stainless, free-flowing, 
pleasantly scented. Effectively helps 

tone and condition adults’ skin too. 


for SAMPLES and literature, write *Trade Mark 


DESITIN CHEMICAL COMPANY @ 
812 Branch Avenue, Providence 4, R. |}. 
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81 infants on 


vi-syneral 


vitamin drops fortified 


grew taller 
(1.2 inch longer at 6 months) 


heavier 
(3.2 Ibs. heavier at 18 months) 


had more Hb 


(2 Gm. per 100 cc, 18%, higher Hb levels 
at 18 months) 


than 64 infants receiving 


only vitamins A and D 


every infant deserves the nutritional benefits of 
vi-syneral vitamin drops fortified (flavored) 


for SAMPLES and complete 
reprint, please write 


100% natural and superior vitamin A* 
100% natural and superior vitamin D* 
“anti-fret” vitamin 

growth promoting vitamin B,2 
choline, betaine, inositol 


plus vitamins C, E 
and other essential B factors 


*A and D in aqueous form assure more rapid. 
more complete absorption and utilization. 


1, Litchfield, H. R.: Archives Pediatrics 74:463. 1957 


u. s. vitamin corporation pHarmaceuticats 


(Arlington-Funk Laboratories, division) 
250 East 43rd Street, New York 17, N. Y. 
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PERTUSSIS ENCEPHALOPATHY 
H. ZELLWEGER, M.D.* 


Lebanon 


Neurological complications of pertussis concern the brain almost 
exclusively. Involvement of the spinal cord, and peripheral nerves 
is extremely rare, if it occurs at all. There are a very few reports 
of meningitis due to H. pertussis (Schoenberg ),' yet other authors 
are somewhat doubtful, and prefer to think of a super-infection 
with H. influenza*. The incidence of so called pertussis enceph- 
alopathy is difficult to establish. The data recorded in the litera- 
ture vary from 1.5% to 14%! of all cases of whooping cough ad- 
mitted to the respective centers. The true incidence is probably 
considerably less, since many cases with uncomplicated pertussis 


are neither hospitalized nor reported. 


ONSET 


In eight per cent of 148 cases collected from the literature, °°? 


the neurological complication began in the first weeks of the pri- 
mary disease, in 76% within the second and fourth week, and in 8% 
during the fifth week. This is a longer time interval than that seen 
in post-infectious encephalitis, which coincides to some extent with 
the convulsive stage of pertussis (Table 1). 

The encephalopathy is a complication of the very young; cases 
over 10 years are rare exceptions—if occurring at all.) 45-67 

The susceptibility of girls appears to be higher than that of boys, 
59% of 88 cases compiled by Miller and Stanton? were girls, 41% 
VS. 

As to the clinical course, two forms can be distinguished. The 
first form begins suddenly with convulsions, followed by a state of 
unconsciousness or coma with varying neurological symptoms. In 


* Chairman, Pediatric Department, American University Hospital, Beirut, Lebanon 
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the second form the onset is more insidious; the temperature rises 
within a few days to a high fever, even to hyperpyrexia, the patients 
become progressively somnolent, comatose and even unconscious. 
In this form convulsions, as well as other neurological symptoms, 
as pareses, hemiplegia, paraplegia, motor aphasia, and decerebrate 


rigidity may appear. Exceptionally pertussis encephalopathy imi- 
tates an acrodynia-like picture of a confused state.’ The blood 
reveals a lymphocytic leukocytosis, which is higher than in uncom- 
plicated pertussis and reaches 30,000-50,000 \WWBL per cumm. The 
spinal fluid is normal, or reveals a mild to moderate pleocytosis, 
with an increase in the proteins. Habel* found in 6 of 23 cases a 
cell count above 10 per cmm; in 5 cases the cell count was between 
10 and 100, and in one case more than 100 cells. In half of 21 
cases observed by Zellweger and Steinegger,’ a mild pleocytosis of 
not more than 45 cells was found; in 17 of them, the spinal fluid 
proteins were between 36 and 101 mg%. The case reported by 
Schoenberg,’ Fanconi, Zellweger, and Botsztejn* with more than 
2000 mg% proteins, is not a simple case of whooping cough en- 
cephalopathy, since it occurred in a child with a previously dam- 
aged brain (congenital hydrocephalus ), suffering a simultaneously 
from whooping cough and aphthous stomatitis. 


TABLE 1 
Onset of Pertussis-encephalopathy 


Week of No. of cases of 
pertussis encephalopaths 


13 


Total 148 


The duration of the encephalopathy varies between several days 
and several weeks. A few cases have been observed where a state 
of decerebrate rigidity persisted for nearly two months. The mortal- 
ity is highest in the first few days after onset of the neurological 
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complication ; about one-third, or according to some authors as high 
as 80% of the cases die. The mortality rate within the first week 
of the encephalopathy is higher than in later weeks. However the 
longer the disease lasts the greater is the chance of permanent brain 
damage. Sequelae consist of mental retardation of varying severity, 
paralyses and palsies, focal or generalized convulsions, ataxias, 
amaurosis, and changes of personality and behaviour. In general 
one third of the patients recover without sequelae, and one third 
may be afflicted with any of the above mentioned sequelae. 


TABLE 2 


Age Incidence of Pertussis-encephalopathy 


Age in years Number of cases 
)- 77 


1-2 45 
over 2 53 


The pathogenesis of pertussis encephalopathy has been a matter 
of considerable discussion for many years. Many different mechan- 
isms have been suggested as being the cause of the neurological 
complications (Table 3). It has been believed that air embolism, 
or massive hemorrhages were the etiological factors; indeed in 
very occasional cases gross hemorrhages were found. In a number 
of earlier publications tetany was mentioned, In the children’s hos- 
pital in Zurich signs of tetany as evidenced by Erb’s signs, hypo- 
calcemia etc. were found in about one third of over 40 cases'*. The 
incidence of rickets and tetany as manifestations of simple vitamin 
D deficiency, has decreased so much in recent years, that pertussis 
as a precipitating factor of tetany has become exceptionally rare. 


TABLE 3 
Earlier Concepts of Pathogenesis of Pertussis-Encephalopathy 


I Vascular Inflammatory 
a. Hemorrhages a. Viral 
1. Mechanical b. Bacterial 
2. Toxins Air Emboli 
b. Angiospasms, Ischemia Tetany 
c. Anoxemia 
d. Edema, congestion 


More recently toxemia and anoxemia have been widely accepted 
as probable mechanisms involved in the pathogenesis of whooping 
cough encephalopathy. Toxis effects and anoxemia due to cir- 
culatory stasis, can account for most of the anatomical findings 
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e.g. edema, eosinophilic degeneration of ganglion cells, and pur- 
pura cerebri®'*. These changes are not specific for pertussis 
encephalopathy, since they, excluding purpura, are found as well 
after convulsions and other processes associated with brain 
anoxia, Pertussis toxins injected intracerebrally or intrathec- 


ally into guinea pigs produced convulsions'*. In the majority 


of the cases of pertussis encephalopathy no signs of inflammation 
were found. Therefore the term encephalosis or encephalopathy 
has been accepted as being more appropriate than the previously 
used term encephalitis. However, in a few cases true encephalitic 
changes were found. Askin and Zimmermann,'* for instance, re- 
ported a case with scattered mononuclear and polynuclear infil- 
trates, which were not related to the vessels. This case is not 
unanimously accepted as a pertussis complication, some authors 
considering it as a superimposed viral infection. Woolf and Cap- 
lin'* described the case of a 3 year old girl, who died of respiratory 
failure soon after the onset of an epileptic state, which occurred in 
the seventh week of pertussis. A pleocytosis of 80 cells was found 
in the spinal fluid. The autopsy revealed ganglion cell degenera 
tion in the cortex, as found in other cases of pertussis encephalo- 
pathy, yet in addition the brain presented the picture of meningo- 
encephalitis with lymphocytic infiltrates in the meninges and _ peri- 
vascular cuffs of lymphocytes in the white matter. Dolgopol* 
found in one of her cases, foci of demyelination in the white matter 
associated with eosinophilic degeneration in the cortex. Moeller 
also reported the case of a 242 years old girl, who during pertussis 
went into a state of respiratory and circulatory insufficiency and 
died in shock. The autopsy of the brain revealed perivascular 
necroses, perivascular cuffs of leucocytes, microglia, plasma cells 
and extensive disseminated demyelinazation as seen in some post 
infectious encephalitides (perivenous syndrome ). 


CONCLUSIONS 


In conclusion it can be said, that various antomical changes have 
been found in the brain autopsy of patients, whose pertussis was 
complicated by neurological manifestations. (Table IV). Enceph- 
alitic changes and perivenous syndrome in pertussis are excep- 
tional, yet do occur; more frequent are signs of toxic—vascular or 
of ischemic encephalopathy. It is most probable that different path- 
ogenetic mechanisms are responsible for the different anatomical 
pictures. The situation is therefore somewhat similar to some of 
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the post- and parainfectious encephalitides, where different patho- 
genetic mechanisms lead to an identical clinical symptomatology 
yet with different pathological findings. 


TABLE 4 
Some pathological Fndings in 
Pertussis-encephalopathy (Dolgopol* ) 
Total 15 cases 
Edema 14” 
Eosinophilic degeneration 1 
Multiple Petechiae 1 
Lymphocytic plugs in veins and capillaries 1 
Subarachnoid hemorrhage (small) 
Meningitis 
Demyelination 


The question arises as to whether or not some children are more 
susceptible to pertussis encephalopathy than others. An answer to 
this may be obtained from the analysis of the family history, and 
of the personal history before the beginning of the pertussis. In 20 
of 23 families in which a case of pertussis encephalopathy had oc- 
curred, there was an unusual incidence of neurological conditions 
in other members of the family (Table 5). 


TABLE 5 
Neurological and Nervous Conditions in 23 Families, Where 
A Pertussis-encephalopathy Occurred 
No. of Families 
Epilepsy 
Psychoses 
Mental retardation 
Migraine; tendency to syncope 
Excessive nervousness 
Alcoholism 


2 
7 
2 
4 
1 
2 


This may indicate a familial susceptibility of the central nervous 
system, but certainly a greater number of observations, and a control 
study in uncomplicated pertussis, or in families of normal children 
is required before definite conclusions can be reached. 

Since pertussis encephalopathy occurs usually at a very young 
age, it is difficult to assess the previous history for neurological and 
related conditions. We reported earlier’ the case of a boy, whose 
pertussis encephalopathy (at 44% years) was preceded by hypo- 
calcemic (non rachitic) convulsions at the age of 3 months, with 
signs of anorexia and constitutional fever. The history of a girl 
with pertussis encephalopathy at the age of nearly 7 years revealed 
a history of head nodding, nightmares, and other signs of emotional 
instability. Further studies in this direction are required before 


any conclusions can be drawn. 
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The therapy is symptomatic. Antibiotics, in particular Chloromy- 
cetin or Rovamycine* are certainly indicated to overcome the basic 
disease, and prevent further production of toxins. Symptomatic 
treatment of the paroxysmal cough may help to prevent anoxemia. 
The effect of stervid therapy on the encephalopathy has so far not 
been sufficiently evaluated. 


SUMMARY 


Whooping cough encephalopathy is found most frequently in 
infants and younger children. It is more common in girls than 
boys, and occurs mainly between the second and fifth week of per- 


tussis. 

The clinical course, etiology and prognosis are discussed. One 
third of the cases recover without sequelae, one third with sequelae, 
and one third is incurable. 

Whooping cough encephalopathy is due to the effect of pertussis 
toxin and anoxemia on the brain. It is not a true encephalitis, 
though in exceptional cases encephalitic changes have been found. 
It is suggested that a careful analysis of family and personal his- 
tory of cases with encephalopathy may disclose possible constitu- 
tional factors favoring the occurrence of neurological complications 


in pertussis. 


*(Spiramcyine) 
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HEMOLYTIC DISEASE OF THE NEWBORN 


A Survey of 91 Cases 


Harry SONNENSCHEIN, M.D.* 
Norton D. Ritz, M.D.* 


New York 


This paper summarizes our experience with hemolytic disease 
of the newborn at the Maimonides Hospital of Brooklyn, during 
a period covering January 1, 1956 to January 1, 1958. In general, 
our results parallel those of previous studies. However, on de- 
tailed analysis, certain findings have emerged which we feel are 
sufficiently significant to warrant further attention. 


MATERIAL 


The patients studied were all those admitted to the obstetric 
service, including both private and ward patients. In the two 
year period a total of 7202 women were delivered of 91 diagnosed 
erythroblastotic babies, including one set of twins. Unfortunately, 
our records are incomplete for the major blood group determina- 
tions of all the mothers during the first fourteen months of this 
survey. The distribution of blood types for the latter ten months, 
which include 2945 cases, is given in Table 1. The Rh groupings 
are complete for the entire year of 1957 (Table 2). The higher 
incidence of Kh positive individuals can be explained by a pre- 
dominantly Jewish population in this area plus a liberal sprinkling 
of Puerto Ricans. Both of these groups are known to have a 
higher percentage of Kh positive reactors.'* 


PHYSIOLOGICAL JAUNDICE 


We originally had the impression that many cases of mild Ery- 
throblastosis were being classified as “Physiological Jaundice.””’ We 
therefore undertook to analyze all such instances by a study of 
blood groups. In 1957, there was a total of 264 cases diagnosed as 
Physiological Jaundice.” Of these, all mothers were recorded as 
to Kh typing; only 169 were identified as to major grouping. The 
breakdown, (Table 3), indicates there is no significant increase in 
either Group O or Rh negative women in the total group of physi- 


* From the Departments of Pediatrics and Medicine, Maimonides Hospital of Brooklyn 
and State University of New York, College of Medicine, Brooklyn, N. Y 
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TABLE 1 


Distribution of 2945 Mothers by Blood Group 


Group Number 
A 1156 
B 468 
AB 161 
O 1160 


TABLE 2 
Distribution of 3642 Mothers by Rh Type 


Group Number 
Rh Pos. 3237 
Rh Neg. 405 


ological jaundice cases. Although this does not confirm our first 
supposition, we feel that this line of investigation could be pursued 
profitably in a larger series of cases. 


TABLE 3 


Blood Group Distribution of 169 Women Whose Babies Had 
Physiological Jaundice 


% Jaundiced Overall % (Table 1) 
Group Number ‘ % 
O 71 39 
A 58 i 39 
B 32 16 
AB & 6 


Rh Neg. 28 11 
Rh Pos. 236 89 


MATERNAL OBSTETRICAL HISTORY 


Eighty-four out of ninety mothers who gave birth to erythro- 
blastotic babies had a clearly recorded history. There were fifteen 
primiparae and sixty-nine multiparae. The distribution by parity 
is given in Table 4+. The mothers with a positive history of pre- 
vious erythroblastotic children are detailed in Table 5. It is seen 
that 9 percent of the group had a positive history. Seven out of 
the eight babies required at least one exchange transfusion. This 
confirms the previous observation that the maternal history is of 
the utmost prognostic importance. 
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TABLE 4 
Parity of 84 Women with Erythroblastotic Babies 


Previous Pregnancies N. of Cases 


who 


TABLE 5 


Relation of Maternal History to Frequency of Exchange 
Transfusion in Offspring 
8 out of 90 Cases Had a Positive History—9% 


Patient Bl. Type Parity Previous Babies Treatment 
M. A neg. 1--Died ; 1—Ery.#—Ex.° 
D. A neg. Prem. with Cong. Anom. 
G. O neg. 4—Normal ; 1—Ery.—Ex. 
V. O neg. 2—Normal ; 2—Ery.— Ex. 
E. O pos. 1—Normal ; 1—Ery.—Ex. 
S. O pos. 1—Ery.—) Ex. 
W. O pos. 1 Ery.— Ex. 
A. O pos. 1—Ery.—Stillbirth 


— 


# Erythroblastosis 
* Exchange Transfusion 


TYPE OF INCOMPATIBILITY 


All the incompatibilities identified in this series of 91 erythro- 
blastotic infants were either of the O-AB or Rh type except for one 
instance of hr’ (c) sensitivity. The incidence of these combina- 
tions is given in Table 6. The major blood group of four Rh posi- 
tive babies was not recorded. It is seen that there is a striking pre- 
ponderance of O-A incompatibilities in this series, comprising 
75% of all O-AB cases. This contrasts with a 39.2% incidence of 


group A mothers in the overall series. On the other hand, there 
was an incidence of 12.5% of O-B incompatibility as against an 
incidence of 16% of group B mothers. It would appear that the A 


factor is a more potent sensitizing agent than the B factor, when 
present in a group O mother. 


ONSET OF CLINICAL JAUNDICE 


When the onset of clinical jaundice in the baby is correlated 
with the type of treatment, it confirms the previously reported 
observation® that the earlier the onset of jaundice the more severe 
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the hemolytic process. In Table 7 the number of babies requiring 
exchange transfusion is related to the first appearance of jaundice. 
TABLE 6 
MOTHER 
3+ 6AB+ O+ 


Undetermined 


TABLE 7 
Time of Onset of Jaundice Related to Transfusion Therapy 


1S. 


~ 


No. of Cases 1 Ex# 
| 


24 1 
39 1 
18 

4 


# Exchange Transfusion 
> Simple Transfusion 


CORD BILIRUBIN 


In Table 8 the level of cord bilirubin is related to the necessity 
for exchange transfusion. It is seen that when the cord bilirubin 
was above 4 mg. percent, exchange transfusion was almost invari- 
ably necessary—only one baby out of seventeen did not need to be 
transfused. Between levels of two to four mg. percent, about one 
out of three babies did not require exchange transfusion. 


SERUM BILIRUBIN 


Serum bilirubin determinations were recorded on the chart in 
75 out of 91 cases. The maximum levels reached are divided into 
three groups: 

1. Under 10 mg.%—20 cases 
2. 10—20 mg.% —36 cases 
3. Over 20 mg.% —19 cases 
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In group 1, 60 percent were transfused ; in group 2, 70 percent; in 
group 3, 74 percent. 


It is interesting to note that five babies with serum bilirubins 
between 20 mg. percent and 22.6 mg. percent did not receive ex- 
change transfusions. Four of these children have been followed 
past the age of one year. One of them has had recurrent con- 
vulsive seizures. 


Three instances were recorded above 30 mg. percent. The first 
was a case of an O Rh positive mother with an A Rh positive baby 
who had a negative Coombs test and an initial hemoglobin of 10.3 
Gm. percent. The serum bilirubin attained a level of 34 mg. per- 
cent. One exchange trtnasfusion was performed with good results. 
The second case occurred in an O Rh positive baby from an A Rh 
negative mother; the Coombs test on the baby’s red cells was 
strongly positive. Two exchange transfusions were done with a 
favorable outcome. The third case represents the only case of 
kernicterus and fatality in this series. This was an instance of c 
(hr’) incompatibility in an A Rh positive baby (Genotype Ay, M,, 
Rh,, Rhg) with an A Rh positive mother (Genotype A;, MN, Rhy, 
Rh, ). Great difficulty was experienced in finding compatible blood 
for this baby, resulting in unavoidable delay in the exchange trans- 
fusion. The bilirubin reached a level of 30.6 mg. perecnt. The 
baby died on the fifth day. Autopsy showed severe Erythroblasto- 
sis and Kernicterus. 


TABLE 8 


Cord Bilirubin Related to Transfusion Therapy 


Bilirubin No. of 


in mg. % Cases None 1 Ex.° 2 Ex. 


3 
3 
l 
3 
3 


* Exchange Transfusion 


* All references to Bilirubin determinations are to indirect Bilirubin 
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MATERNAL SENSITIZATION STUDIES 


Out of 440 Rh negative mothers delivered in 1957, 5.2 percent, 
or 23 gave birth to erythroblastotic babies. This figure agrees well 
with previous reports*. Out of 1160 Type O mothers, 2.5 percent 
or 29 produced erythroblastotic offspring. These figures include 
ten Type O Rh negative mothers who are therefore counted in 
both groups for statistical purposes. Five of these ten, however, 
had a negative Coombs reaction on the cord blood, associated with 
a clinically mild erythroblastosis in the baby. These may be con- 
sidered examples of O-AB incompatibility. The other five all had 
positive direct Coombs tests on the cord blood, as well as demon- 
strable anti-Rhy antibodies in the mother. These were also more 
severe than the preceding five and must be considered cases of Rh 
incompatibility. 

In 1957, there were 34 Rh negative mothers who developed de- 
monstrable anti-Rhy antibodies. These produced 18 erythroblas- 
totic babies and one macerated fetus; the remaining 15 mothers 
had normal offspring. Of the fifteen normal babies, three were 
Kh negative, and eight were Kh positive ; the remaining four were 
not recorded due to varying circumstances. Thus there were at 
least eight Rho positive babies without hemolytic disease who were 
born to sensitized mothers. 

The antibody titers were determined by saline, trypsin, and 
Coombs techniques. The highest values attained by any of these 
methods, usually the Coombs titer, are listed below (Table 9). It 
is seen that the erythroblastotic babies tend to occur in the mothers 
with the higher titers. However, it is obvious that there is no strict 
relationship as has been brought out before.® 


TABLE 9 


Maternal Antibody Titer Related to Incidence of Erythroblastosis 


Titer Normal Erythroblastosis 
2 
2 2 1 
7 3 
8 3 2 
16 2 1 
32 l 1 
64 3 
256 1 2 
320 1 
1024 
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TRANSFUSION THERAPY 


The decision to transfuse a baby was governed by a careful syn- 
thesis of all the various maternal, clinical and hematological factors 
in each individual case. As previously indicated, a bad maternal 
neonatal history and/or a high antibody titer were important con- 
siderations favoring early exchange transfusions. The time of 
onset of jaundice and the rapidity of its progress, the presence of 
hepato-splenomegaly, edema or hemorrhages, and the general 
condition of the baby were other critical evaluations. An initial 
hemoglobin of less than 14.5 Gm., a positive Coombs test, a cord 
bilirubin above 4.0 mg. percent and/or a rapidly rising serum bili 
rubin level also indicated transfusion therapy. 

Using these criteria, 53 out of 91 infants had exchange transfu- 
sions performed. Of these, 34 (64 percent) had a single exchange ; 
four (8 percent) had two exchanges; 12 (22 percent) had one 
exchange plus a simple transfusion; and 3 (6 percent) had a 
simple transfusion of packed cells. 


RESULTS 


Out of ninety-one erythroblastotic babies in two years, there was 
one mortality. This was the child with ¢ (hr') incompatibility, 
who died on the fiifth day as a result of kernicterus. There were 
no other cases of kernicterus in this entire group. All exchange 
transfusions were done through the umbilical vein by Diamond's 
method.® There was no mortality from the procedure itself, 


DISCUSSION 


Of a total of ninety-one erythroblastotic babies, forty-one were 
caused by O-AB incompatibility, seven out of every eight of these 
being due to O-A disease. Almost 50 percent of this group were 
severe enough to require exchange transfusion by the usual eri 
teria. It would seem that the usual concept of O-AB disease being 
a relatively benign process must be reevaluated. 

Another observation worth noting has been our experience that 
when the cord bilirubin is above 4 mg. percent, about 94 percent of 
the babies had to be treated by exchange transfusion (16 out of 
17). It is usually stated that a cord bilirubin above 5 mg. percent 
makes exchange transfusion almost mandatory. Further experi 
ence in larger groups of cases may lower this figure to 4 mg. per 
cent. 
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Five infants whose serum bilirubin exceeded values of 20 mg. 
percent were not treated by exchange transfusion, according to the 
evaluation of the attending physicians at the time. All five left 
the hospital in good condition. One was lost to follow-up. Of the 
remaining four, one child, now three years old, has had recurrent 
seizures since the age of six months. The other three are normal. 


SUMMARY 


1. In a two year period, 7202 women were delivered of 
ninety-one diagnosed erythroblastotic babies. 

2. There were 264 cases diagnosed as physiological jaun- 
dice. No significant increased incidence of Group O or Rh 
negative mothers was observed in this group. 

3. A history of erythroblastosis in previous offspring is 
most important in determining severity and prognosis. 

4. The A blood group factor appears to be a more potent 
sensitizing agent in a group O mother than the B factor. 

5. A cord bilirubin of 4 mg. percent or above in this series 
was followed by an exchange transfusion in 94% of cases. 

6. Fifty-three out of ninety-one affected infants received 
exchange transfusion. There was one fatality due to kernic- 
terus. 

7. Almost 50 percent of forty-one cases of O-AB hemolytic 
dlisease required exchange transfusion. 

8. Only a rough correlation existed between the height of 
the maternal antibody titer and the severity of the hemolytic 
disease in the baby. 


We are grateful to Dr. Benjamin Kramer for his kind assistance 
and suggestions in the preparation of this manuscript. 
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STUDIES ON BLOOD AMINO ACID NITROGEN IN 
NORMAL EGYPTIAN INFANTS AND CHILDREN 
AND IN CASES OF NUTRITIONAL EDEMA 
S. Awwaap, M.D.C.H.* anp E. A. Esa, Ph.D.* 


Egypt 

The subject of amino-acids is of special interest to pediatricians 
because of the fact that protein requirements in infancy and child- 
hood are comparatively much higher than at other age periods and 
also because there are many clinical conditions occurring at this age 
which are related to congenital anomalies in amino-acid metabolism. 

Normally amino acids are produced in the intestines by the en- 
zymatic breakdown of dietary proteins. They are then absorbed 
without further change into the blood stream, to circulate through- 
out the body as a result of which circulation an equilibrium is 
established for each amino-acid between the blood and the tissues. 
A certain proportion of them is consumed in each tissue to accom- 
modate for growth, and also to replace the waste caused by wear 
and tear. Another part enters into the formation of many essential 
biological constituents as enzymes, hormones, bile salts, creatine, 
purines etc... ., While the remainder, probably the major part, nor- 
mally undergoes deamination in the liver, the nitrogen radicle 
being converted into urea, which is excreted by the kidneys, and the 
non-nitrogenous part being carried to the tissues, where it serves 
as a ready source of energy. Their ultimate metabolic fate is close- 
ly related to the metabolism of carbohydrates and fats. 

There is always a lower level of amino acids in the hepatic vein 
than elsewhere in the body, indicating that the liver is constantly 
removing amino acids from the blood. 

During starvation, the venous return from the tissues is found 
to have an amino-acid content higher than that of arterial blood. 
This denotes that in starvation, the muscles and other resting tis- 
sues undergo a catabolic process, yielding amino-acids to the blood, 
to be available for more vital tissues, where continued work is 
essential for maintenance of life. 

The importance of amino-acids in the body is indicated by the 
fact that they are present in the tissues as well as in the blood, even 


after complete starvation for some days. They, thus, should be con 


sidered as intermediate steps, not only in the synthesis, but also in 
the breaking down of body pre teins and should, therefore, be con- 
sidered as protein currency of the body, just as glucose is the car- 
bohydrate currency. 

The aim of the present work is to establish the normal levels of 
total amino acid nitrogen in the blood among Egyptian infants and 


* From the Pediatric and Chemistry Departments, A'in Shams University, Cairo, Egypt. 
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children, and to see how far these levels are affected in cases of 


nutritional edema occurring during this age period. 
EXPERIMENTAL WORK 


Seventy cases were collected from apparently normal infants and 


children coming into Abbassia Children Hospital accompanied by 
their relatives. Of these, 24 were between 1 and 12 months, 25 
were between 1 and 4 years and the remaining 21 were between 4 
and 10 years. Clinically, they were found to be normal in every 
respect. 
Regarding nutritional oedema, 23 cases were collected and stud- 
ied, Two of them were below one year, while the rest between 1 
and 3 years. They were all suffering from marked generalised 
oedema. 
Sex, age and weight, were recorded for both the normal and 
diseased cases. Then 3 c.c. of fasting citrated blood were taken 
from each case for the estimation of total blood amino acid nitrogen. 
The method of estimation used was that introduced by Daniel- 
son' and modified by Sahyun*. It is based on estimating the color ‘ 
developed by reaction between amino acids and 6-naphthoquinone- 
4-sulfonic acid, in alkaline solution. This color is colorimetrically 
compared with that produced by standard amino acid solutions 
similarly treated. 
Besides the amino acid nitrogen determination in cases of nutri- 
tional oedema, a liver puncture biopsy was examined and also an 
estimation of the total blood proteins and albumin fraction were 
carried out. This was done to look for possible relationship be- 
tween the amino-acid level, the blood proteins and the liver condi- 
tion among the cases of this group. For the same reason, a follow 
up of 5 cases was carried out by serial liver puncture biopsies and 
repeated blood examinations. 


RESULTS 


The data obtained in the normal and in the diseased cases stud- 
ied, are given in the following tables. 


DISCUSSION 


1—Concerning Normal Cases: 


The figures obtained for normal infants, showed an amino acid 


nitrogen content of whole blood varying between 5.1 and 8.9 with 
23 an average of 7.05 mg%. According to Snyderman* up to 1958, 


there had not yet been any investigation for the amino acid content 
in this group. The present figures could thus fill this gap. 
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Table I 


Shows the amino acid nitrogen content of whole blood in normal cases 


Cases between 1412 months] Cases between 144 years | Cases above 4 years 
Age Blood A.A. wt. ood A.A ° 


Sex] in nitrogen | Sex in j|nitrogen | Se in a nit- 
Ke. | mg ms-ys|Kg. brogen 
15 1.6 
7.1 
7.3 
7.6 
8.4 
7.5 
6.6 
7.0 
7.2 
8.8 
8.5 
8.7 
6.9 
8.5 
7.5 
7.2 
7.1 
7.5 
5.2 
8.0 
5-1 
7.1 


18.50! 6.50 
15.00} 5.40 
17.00] 6.70 
17.30] 8.80 
17.80} 8.70 


14.0] 6.70 
12.0) 8.95 
13.0) 6.60 
9.2] 7.80 
10.5} 6.70 
9-5} 5.20 
12.0] 8.20 
11.3] 5.40 
10.3] 5.30 
11.5} 68.90 
16.7] 8.50 
14.3} 7.60 
16.1 7.60 


19.20} 8.00 
17.10] 8.10 
18.20] 7.90 
18.5C] 8.60 


19.00] 7.40 
16.50] 7.60 
17.90] 7.80 
16.90] 9.00 
23.50] 9.30 
20.20) 8.90 


14.1] 7.00 
9.2] 7.60 
10.9} 7.50 
11.5] 8.00 
7.20 
13.2] 9.20 


29.00} 7.80 
22.80) 6.40 
26.00] 6.30 
25.50} 7.60 
22.30) 6.20 
24.10] 7.70 


9.5 9.40 


10.4 8.80 
14.0] 8.40 
11.3] 8.20 
10.0] 7.90 
11.5] 7.19 


verage Average 7.62 Average 7.65 


The levels obtained among the two groups of normal children 
showed no significant variation as between | and 4 vears, they varied 
from 5.2 mg“ to 9.2 mg“ with an average of 7.62 mg%, while in 
the cases between 4+ and 10 years they varied from 5.4 mg‘? to 
9.3 mg with an average of 7.65 mg%. 

It is obvious that the levels obtained for infants do not vary sig 
nificantly from those obtained for children. 

\ er\ little work has been done on amino acid nitrogen content 
in childhood. However, Snyderman* had stated that the content 
is in the same range as in adults. Consequently, for comparison, 
one can use the figures given by other authors for both children 


and adults. Again, most of the works done on adults were on the 


jasma content. However, Hawk,’ in his text book of Practical 


Physiological Chemistry, states that the amino acid nitrogen con 
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Table Il 


Shows the levels of amino acid nitrogen content in case of nutritional oedema 


Ver conditiom -amino nitroge 
me ba gu biopsy 

12.500 | 1.31 +++ 12.0 
8.350 2.20 9.7 
9.530 2.30 9.4 
8.820 2.20 9.9 
12.400 ° 2.20 9.0 
10.000 1.40 13.0 
6.250 2.08 8.7 
8.600 2.20 10.0 
10.250 1.40 9.9 
10.600 1.35 13.2 
8.400 1.32 12.1 
8.500 1.99 11.1 
4.700 2.26 11.2 
6.500 2.10 10.0 
9.600 1.36 12.0 
8.900 1.50 11.1 
8.400 2.71 10.9 
8.700 2.00 11.2 
10.100 2.15 11.4 
10.500 1.60 11.3 
9.500 2.00 10.8 
11.000 2.20 10.0 
12.000 4.1 1.30 13.0 


Averages 4.40 1.89 10.7 


w enw Ovewn 


co} 


ovr w 


++ smoderately severe liver damage: marked fatty change, mostly limited 
te the peripheral zone of the lobules, (fig.2) 
+++ =severe liver damage; universal distribution of fat inside the 
liver lobules. (fig.2) 
++++ =Very severe liver damage: generalised fatty change together with 
some necrotic changes in the liver parenchyma and saybe some 
fibroblastic proliferation of the portal tracts. 
centration in the corpuscles is twice that of whole blood, and 
gives the range of 5-8 mg for whole blood and 4-5 mg% for 
plasma. It will be noted that our figures are in agreement with his. 
They are also in agreement with the figures obtained by Lyttle et a/* 
for normal children which ranged between 2.9 mg% and 4.6 mg% 
for the plasma and are also very similar to the averages given for 
adults by Hamilton and Vanslyke® and by Woodruff and Mann‘, 
which for the plasma were 4.07 mg“ and 4.23 mg% respectively. 
11—Concerning Cases of Nutritional Oedema: 
The blood amino acid nitrogen in these cases usually showed a 
much higher level than the normal. It varied from 8.7 mg% to 
13.2 mg%, with an average of 10.8 mg%. Invariably all cases 


showed a severe degree of hypoproteinemia and hypoalbumin- 


emia, the former varying from 3.5 gm% to 5.5 gm%, with an 
average of 4.4 gm% and the latter varied from 1.3 gm% to 2.7 
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Table III 
It shows the body weight, total blood proteins, albumin fraction, liver 
condition and amino acid nitrogen content in whole blood in five cases, 


on admission and after clinical cure. 


otal biood|Albumin | Liver Smino acid nitro 
proteins fraction jcondition | gen in whole 


gn blood mg 
12.500} 4.1 1.31 12.0 


after clinical 8.750} 6.7 2.26 8.2 
cure 


On admission 8.800 4.9 9.9 


after clinical 8.000 6.7 6.8 
cure 


On admission 9.600 4.6 12.0 


after clinical 8.500 9.0 
cure 


On admission 8.400 2.7 10.9 


after clinical 7.500 5 3.0 8.5 
cure 


On admission | 12.000} 4.1 1.3 13.0 


after clinical | 10.200] 6.5 2.6 9.2 


+ =Liver shows very little fetty chenge or persisting fibrolestic 


proliferation of the portal tracts. 


gm% with an average of 1.89 gm‘. Liver puncture biopsy con 
stantly revealed fatty change of considerable severity (Fig. 1 and 
2). 

On the whole, the rise in the amino acid nitrogen in the blood 
was noticed to be proportional to the amount of fatty liver damage, 
e.g., in Table II, case 1, 6, 9, 10, 11, and 15 which showed the most 
extensive fatty change, showed also the highest blood amino acid 
levels. On the other hand, though the blood albumin content was 
constantly low, yet its drop was not always proportional to the 
amount of liver damage. This could be possibly explained by the 
fact that the duration of the hypoalbuminemia is an important fac- 
tor in the degree of fatty change which results. 

Mann*, had clearly demonstrated the key role of the liver in 
the deamination process. Ketamura’, found that when the liver 
was directly damaged by phosphorous and similar poisons, there 
was an increased retension of amino-acids in the blood, Elman", 
working on normal and hypoproteinemic dogs found that there was 
a marked increase in the blood amino acids nitrogen in the latter 
cases as compared to the former, and that this increase was gener- 
ally parallel to the duration and the degree of induced hypropro 
teinemia, and he gave evidence that this was probably caused by 
delayed rate of deamination, 
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Thus, the rise in the amino acid content in the cases studied can 
be explained by the fact that the hypoproteinaemia, from which 
they were all suffering, caused fatty liver damage, and this dimin 
ished the capacity of the liver for deamination. This is further con 
firmed by the fact that when the blood proteins were raised by high 
protein diet and plasma transfusion, the liver condition was greatly 
improved (Fig. 3) and the amino acid nitrogen content conse 
quently returned to almost normal levels. (Table III). 


Horjesi'' and Dent and Walshe", stated that unless severe liver 
destruction exists, little information could be gained from the total 
amino acid nitrogen concentration in the blood. Thus the liver 
damage in severe nutritional edema must be extensive. 
SUMMARY 


AND CONCLUSIONS 


1. The amino acid nitrogen contents of the whole blood for nor- 
mal I¢gyptian infants and children were estimated. Up to the pres- 
ent, figures for infants were not worked out, in Egypt or elsewhere 


2. In the normal cases, no variation was noticed with regard to 


sex, age or weight. 

3. In cases of nutritional edema, blood amino acid nitrogen con 
tent, total blood proteins, albumin fraction and liver puncture 
biopsy were done. In these cases, a marked degree of hypopro- 
teinennia, hypoalbuminemia and extensive fatty change of the liver, 
were always found together with a constant rise in the level of 
fasting blood amino acid nitrogen. It was also noticed that the rise 
in the amino acid nitrogen content runs parallel to the degree of 
fatty change in the liver. 

4+. Consequently, this high amino acid nitrogen content found in 
nutritional oedema could be taken as a measure for the severity of 
liver damage in this disease. 
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MEDICAL ASPECTS OF READING FAILURES 
IN INTELLIGENT CHILDREN 


GeorGcE Park, M.D.* 


Illinois 


American educators are becoming increasingly concerned about 
children who fail in reading. It is significant that your organiza- 
tions have become concerned also and are willing to help. An 
awareness of the dilemma should stimulate other branches of sci- 
ence, particularly psychology and medicine, to help determine and 
understand more fully the reasons for the great number of children 
and adults with reading disabilities. Also, the parents must realize 
the roles they play in this situation. It is through such under- 
standing and multidiscipline cooperation that new ways of dealing 
with the problem will be developed and only by the scientific 
approach can this national plight be controlled. 

The term, dyslexia, defines a syndrome which is characterized 
by an inability to learn to read properly even though the individ- 
ual’s intelligence is normal or superior. Dyslexia can not be con 
sidered as a simple reading disability. There are many ramifica- 
tions extending into the physical, psychological and social fields as 
well. Abnormal factors which are associated with dyslexia are 
FUNCTIONAL, and correctible in approximately 859% of the 
cases, in contra-distinction to alexia, i.e. due to brain injury or lack 
of intelligence. In the entire syndrome one must investigate also 
the development of personality and emotional maturation and _ sta- 
bility. In this investigation cognizance must be given to the heredi- 
tary traits and especially the environment in which the child lives. 
Occasionally, dyslexia is found im successive generations of the 
child's ancestors. This should not be interpreted as an inherited 
trait for most likely the characteristic environment has been expe- 
rienced from one generation to the other. Before we ascribe dys- 
lexia to genetic origin per se it would be necessary to eliminate all 
peripheral and functional disorders. There is nevertheless a possi 


bility that heredity may occasionally contribute circumstances that 


predispose to dyslexia. Acceptance of the hereditary concept 
would be disastrous for then the parents, teachers and particularly 
the child would consider the condition hopeless and treatment 
would be doomed to failure. 

Another source of bewilderment should be mentioned, with a 
forewarning. Caution should be a paramount consideration in the 


* Department of Ophthalmology, Northwestern University and Dyslexia Memorial Inst 
tute, 339 E. Chicago Ave., Chicago, Illinois 

Read before the joint meeting of the National Society for the Prevention of Blindness 
and the American Public Health Association, October 30, 1958, St. Louis, Mo 
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administration and interpretation of a psychological test. Accept- 
ing or implying that because children’s 1.Q.s have been reported 
as such without knowing the qualijications of the examiner is 
fraught with danger. Experience has shown that if the abilities of 
a child are rated too high or too low, teachers, parents and espe- 
cially the child adopt compensatory methods with disastrous effects. 
This is emphasized when it is realized that the intelligence is not 
an innately acquired static quotient. It is a dynamic progression 
influenced by past experiences, motivations and the psychophysio- 
logic needs and stimulations of the individual at any particular 
time. Actually, the psychological determination of the 1.Q. is an 
estimate of the individual's potential. It is the differential, between 


the potential and the achievement of the dyslexiac child, in which 


we are interested today. 

Reading is a complex achievement, and the more intelligent a 
person is and the more perceptual experience he has encountered, 
the more quickly he should learn from abstractions and symbols. 
The degree to which normal or abnormal functions influence the 
process of learning as a whole depends upon the individual's abil 
ity to maintain homeostasis in response to the psychophysiological 
stimuli that are imposed upon him. The degree of this homeostasic 
stability and adaptation depends on the degree of normality in all 
the diverse functions that are involved in the reading processes, 
including the central perceptual and conceptual processes as well 
as the entire peripheral ocular mechanism in all its complexity. 


MEDICAL FACTORS 


Due to our limited time, only brief mention can be made of some 
medical factors which we have found associated with dyslexia. 
First, let it be understood that there are many complexly interre- 
lated determinates which make it hazardous to assign a single caus- 
ative factor to reading disability. All possible factors are involved, 
such as physical, psychological and educational. However, one 
must be reminded that those factors do not act separately but as 
an integral in an environmental field to which in turn, the individ- 
ual reacts as a whole. 

It is singular that the ratio of failures in reading is approxi- 
mately four times as many boys as girls. What are some of the 
factors which may influence such an uneven distribution of cases ? 
This question can not be answered with finality but it is ripe for 
speculation, One could suspect an hormonal connection. Further- 
more, apparently boys are more aggressive and rebellious than 
girls. Whether you believe that aggression is an inevitable mani- 
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festation of an universal “instinct,” or whether aggression is one 
of the many defense mechanisms against frustration and insecurity, 
it still remains that there is such a phenomenon present regardless 
of the absence of an universally accepted explanation. The instinct 
of aggression appears to be much stronger in the males than in the 
females of the species. When children enter school, reading and 
learning can become a sublimation of the aggressive drive; and 
should this sublimation become thwarted, it is possible that dys- 
lexia becomes a corollary. 

Endocrines: As reviewed by Ivy and Krasno it is generally con- 
ceded that the endocrines, especially the thyroid gland, are influ- 
ences in the maintenance of the intellectual functions and normal 
personality. 

One of the most remarkable facts which experimental and clin- 
ical research determines in humans is that the optimum effects of 
the thyroid functions or medication upon mental growth occur 
before eleven or twelve years of age, and that administration of 
thyroid extract is almost futile after that age as far as mental 
growth is concerned. On the other hand, individuals who develop 
a hypothyroid condition subsequent to the full growth and matura- 
tion of their nervous systems do not manifest a true mental defi- 
ciency, although they may become lethargic, “dull” and physically 
sluggish, whereas, the hyperthyroid individual is irritable, jumpy 
and may be emotionally unstable. Adequate medication may 
change these states and make the hypothyroid patient more re- 
sponsive and the hyperthyroid individual less reactive. Tentative- 
ly, it may be, however, that the quality of mentality and personal- 
ity of these individuals in either case have not been changed. Nor- 
mal mentality and integrated personality, depend a great deal on 
normal homeostasis, particularly the function of the nervous sys- 
tem. To that end the endocrines, especially the thyroid, are im- 
portant in children. Subsequent to full maturity the personality 
and mentality of the individual are quantatively regulated by the 
effects of the endocrines upon the nervous system. In our study, 
27% of the children had hypothyroidism, and 4% had hyper- 
thyroidism, to a degree where therapeutic intervention was indi- 
cated. A few showed definite pituitary imbalances. 

Reaction to Stimuli: Reflexes are suggestive of the status of 
the nerve reactions to stimuli. As ideas and learning are basically 
the reaction to perceptual experiences arising from sensations, 
both motor and sensory, abnormal reflexes influence the individ- 
uals ability to normally respond to sensations. Normally, accord- 
ing to his potential and ability to interpret his past perceptual 
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experiences the person is able to arrive at an understandable con- 


cept, not only of his environment but also of his own introspective 


responses, in harmony with his psychobiologic needs. Within the 


frame of references of general semantics a source of confusion is 


the lack of awareness of our abstractions and projective processes. 


As an example, use can be made of a stereoscope with a white card 


viewed by one eve, and a black area before the other eye which are 


superimposed by fusion, The resulting color then is interpreted as 


silvery gray. In identifying one level of abstraction from another 


the words silvery gray do not refer to the color on the card, as is 


so often naively assumed. Instead, it refers to the abstract deter- 


mined by the individual’s nervous system. In our cases 15% had 


sluggish reflexes, while 119% had exaggerated reflexes. Jerking of 


the head, twitching of face or other choreic symptoms were present 


in 0°. 


Llectroencephalogram: A preliminary analysis of the EEGs 


seems to indicate a tendency toward certain changes but precise 


opinions have not been formed. However, it should be pointed out 


that approximately 50° of the children had borderline or mildly 


abnormal records. None could be considered severely 


abnormal, The most commonly observed borderline record was 


the unusually low build-up of voltage and slow waves during 


hyper-ventilation. Although this occasionally occurs in normal 


children, it occurred in approximately 306 of dyslexiac children. 


This is an observation which we shall pursue further. Some elec- 


trical alterations (always mild) occurred in the parietal lobe of the 


brain in approximately 20°7 of these children. This consisted of 


changes either from the normal rate or amplitude. However, once 


again care must be exercised in the interpretation of these data 


since parietal asymmetries can occur in normal children. 


Bone Maturation studied by means of X-ray: Using as a crite- 


rion the carpal bone growth as standardized by Todd, 8% of the 


dyslexiae children show retardation in the chronological physical 


maturation. Some believe that reading failures are due to this slow 


maturational process. In a limited number of cases this may be 


the predisposing etiology, associated with other factors. 


Blood: A comparison was made of the blood counts of 200 dys- 


lexiac children with the standardized values established by A\I- 


britton. By correlating the number of circulating blood cells per 


cubic millimeter it was found that the erythrocytes were equal in 


the dyslexiac and standardized values. In the differential leucocyte 


count there was a variance. The number of circulating lympho- 


cytes corresponded with the standardized values, but there was a 
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27% lowering of the normal differential for neutrophils. We are 
now carrying on a control study of this aberration to eliminate any 
possibility of an artefact, should there be one. 


EMOTIONAL FACTORS 
The incidence of enuresis in our patients has been 18%, i.e.- 
they gave a history of having had it, or it was still persistent. It is 
most unfortunate that we do not have time to consider the tre- 
mendous impact which the actions and reactions of the interper- 
sonal relationships have between the dyslexiace child and his par- 
ents, siblings, teachers and playmates. The influence of a disturb- 
ance of these relationships must be a primary concern of any 
person involved with the care of a child with reading failures. 
When we consider that emotional factors are implicated as the 
outstanding cause of enuresis, and when we consider that emo- 
tional factors are related to the stability or instability of parental 
figures and home environment one must not overlook these phases 
in the investigation of any dyslexiac child whether or not he has 
enuresis. To clarify a point that might arise, it should be stated 
that enuresis is not felt to be a symptom of reading difficulty nor 
is reading difficulty secondary to enuresis. In many instances they 
are both symptoms of an emotional conflict which involves inter- 
personal relations with parents and siblings. The child may be 
reacting unconsciously to over-strictness, to much interference of 
inconsistent firmness in the family situation. It has been interest 
ing to observe the correlation between the problem of enuresis and 
the neuropathic features of nail biting, thumb sucking, feeding difh- 
culties and temper tantrums. Personality features are that the 
patient is inhibited, sensitive, timid, worrisome, fearful of the loss 
of parental affection and striving to please. Environmental factors 
of over-demanding, critical, perfectionistic parents might be re- 
sponsible. A fear of loss of parent or parental love develops in 
the child when it fails to measure up to the parents expectations. 
That fear is often reflected in overcompensation to be a “good” 
child and please its parents while awake. However, when the child 
goes to sleep, confused feelings are released in night terrors, bad 
dreams and enuresis. Some have said that enuresis is an uncon 
scious release of pent-up or repressed hostility of the day. One of 


our patients had an overbearing, teasing, proficient older brother 


who received recognition for his achievements to the embarrass 
ment and frustration of our patient. There always seems to be a 
compensation, for it was necessary that these brothers sleep to 
gether. I will leave the remainder of this report to your imagi 
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nation. In general, the problem of enuresis should be relieved of 
any feeling of shame, guilt or hopelessness that might have been 
developed by punishments, scolding or bribing. As enuresis is 
usually a corollary to other symptoms of personality disturbances, 
which are present almost without exception in dyslexiac children, 
it is well to look for excessive goals and standards, undue amount 
of criticism, or unfavorable competition. The home should be a 
place of security, serenity, encouragement and affection. Ideally, 
from the child’s vantage point, the parents must personify all 
things that are good and wholesome. 


AUDITORY AND SPEECH 


Hearing is such an essential factor in language function it is 
important that a detailed examination be made. Acute otitis media 


is usually the cause for diminution of hearing in most cases. This 
may accompany an acute or chronic infection of the nasopharynx 
as evidenced by hyperplasia and inflammation of the tonsils, ade- 
noids, turbinates or hypertrophied lymphatic nodules on the pos- 
terior pharyngeal wall. Furthermore, as evidence of the severity 
of the early children diseases which our patients had experienced, 
147 gave a history of having had abscessed ears. 

If a child cannot hear properly the influence upon spelling 
achievement is particularly noticeable, for apparently he misin- 
terprets oral instruction and seems to become willfully heedless. 
Due to the hearing loss, the child may appear stubborn, indifferent, 
“dumb” and eventually becomes an extreme introvert the more he 
withdraws from social contacts. It is necessary that communica- 
tions and directions, given by parents and teachers to this child, be 
heard and understood. By all means seat the child in the school 
room to the best advantage. 

Whereas vocalization is the phase through which most of our 
ideas and instructions are expressed, and since it is so closely 
related to hearing, one must consider the physical development and 
flexibility of the vocal organs and the ability to coordinate and 
control them during the production of speech sounds. Nine per- 
cent of our series were late in learning to talk. Many children who 
are unstable emotionally will show a blocking when required to 
read either silently or orally. We have had cases where they would 
become so emotionally upset and frustrated their voice became 
tremulous, their face became pale and nervous twitching of the face 
was visible. It is quite evident that no one, however expert, could 
teach a child in that state of homeostasis 
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VISUAL FUNCTION 

It is the customary concept that reading is simply seeing words, 
phrases and sentences. If it were as simple as that then the visual 
processes would be practically the predominant factor in dyslexia. 
When a discussion of dyslexia is begun with most people, they 
preface the conversation with “that must be due to eye trouble.” 
It is most unfortunate that this concept is now being promoted. 
Within the last two months there have been a series of radio an- 
nouncements on Chicago stations stating, “if your child has read 
ing difficulties be sure to take him to an optometrist, ’—perhaps 
implying that the eyes are the primary cause for reading failures. 
Such a campaign should be discouraged, but at least the optome- 
trists have become interested and are doing something about it. 

Now off on a tangent, unfortunately the same cannot be said 
about ophthalmologists and physicians in general. For twenty 
years our concern has been to interest physicians, psychologists, 
public and mental health programs, and other disciplines to help 
the educator—to little avail. However, in order to gain the full 
benefit of the multidiscipline approach, the policies and attitudes of 
the school administrators, teachers and particularly the parents 
must be tempered to the child, and to realize that the responsibility 
for having the child learn is not solely on the teacher's shoulders. 
This, by no means, reiieves the teachers of their important roles in 
education. 

Now let’s get back. Only 19% of our cases need spectacles. 


Many pair of glasses were removed which had been prescribed 


empirically to aid the patient with his reading. Such a procedure 
should be frowned upon, when glasses are not necessary, for some 
of the children had a high degree of exophoria which was aggra- 
vated by the convex lens. 

Fifteen years ago the number of investigations and publications 
dealing with the controversial question of dominance, evedness, 
handedness and footedness were considerably more than at the 
present. In our experiences the conclusion is that these functions 
are not significantly related to reading ability. 

Weak duction reserve, coincident with convergent insufficiency 
or accompany accomodative or convergent spasm, was present in 
many patients which caused undue fatigue. 

Dyslexia cases were inferior in their ocular function to that of 
the “norms” where rate of reading, number of fixations, regres 
sions and span of recognition were considered. 

There are other erroneous ideas about the causes for reading 
difficulties. Among these are the concepts of strephosymbolia and 
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mirror vision, as shown in reading, writing and drawing, substitu- 
tions and reversals. These are apparently self imposed psycho- 
logical processes, maybe accidental at first, but with definite sig- 
nificance when analyzed in relation to the aspirations and motives 
of the child. He may use this as a means of getting attention, or 
an escape, by having other people believe he has a rare malady, so, 
therefore, he is not supposed to learn to read. In our experience 
we have found no cases of typical mirror reading. We have had 
several cases who were using these mental gymnastics when we 
first saw them. One of our patients first began to write his name 
and also 3's, 5’s and 7’s backward. A presumed authority had 
spent two hours explaining to the Mother how the function of her 
son’s right hemisphere of the brain had been transplanted to the 
left hemisphere, and the left hemisphere had been interchanged to 
the right. Naturally, the Mother was extremely apprehensive. 
Our concern was to find the reasons why the boy was using this 
excuse and technique for not learning in school. We did. He 
gained one year in reading within six months. Why not? He had 
an 1.0. 136. He also stopped his “monkey business”. 

Another boy had used this type of mental gymnastics in school 
for five years. Even on his first visit to the Institute he drew a pic- 
ture of a cat standing on his head on a broom-stick. During the 
interview with the patient, in trying to determine his viewpoint 
and why he had drawn the picture thusly, his answer was: “I 
wanted to show the cat with his feet on the broom handle. Some- 
thing happens to my brain that no one can explain so T don’t know 
why the feet aren't on the broom handle.” He really had his 
trouble. He also described seeing things upside down in past years. 
saying, “I would see spots before my eves and these would be 
upside down.” He cleared up also. 

Now in brief, it would be erroneous to take the peripheral ocu- 
lar mechanism habits as the standard and the visual acuity as the 
ceterminant of cerebral action or perceptual processes. It is also 
inconclusive to take mental processes as the sole factors influenc- 
ing the modus operandi of peripheral ocular performance. Since 
the roles are probably interchangeable, it would be difficult to de- 
termine which acts as the originator and which the compensator. 
All available faculties plus the desire to achieve the universal con- 
cept are probably integrated in the processes of learning. 

As a summary of the observations made in this discussion, it is 
pertinent to give as a resumé the following truism; after the major 
difficulties that prevent proper reading are corrected and hygiene 
of the body and mind as a whole is brought about, then and then 
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only may one feel that the first prerequisites have been fulfilled 
for specifically attacking reading difficulty. The final goal is to 
get the child to read for himself for pleasure. 


The author wishes to acknowledge the outstanding service which 
is being given by the staff of the Dyslexia Memorial Institute; Dr. 
Alfred Schmieding, Dr. Victor Krause, Dr. John F. Bimmerle, 
Dr. Evan G. Moore, Dr. Thomas O. Affeldt, Dr. Rosemary Tarsi- 
tano, William A. Peters, Bebe Goodall, Mary Nankervis, Nini Blin 
strub, Nancy Wright, Marvin C. Shuwal, James Knox, and mem- 
bers of the Dyslexia Guild. Northwestern University is credited for 
furnishing space in which to carry on this program. Furthermore, 
Chicago Wesley Memorial Hospital and Passavant Memorial Hos- 
pital are collaborating in the laboratory studies. 


339 FE. Chicago Ave., Chicago 11, Ill. 


Hortincer, A.: Liver-Immaturity and Treatment.of Kernicterus 
of the Premature Baby. (Indian Journal Pediatrics, 25:184, 
May, 1958). 


There are different ways of showing that the liver of newborn 
normal children and even more premature children is function 
ally immature. This immaturity of the liver is the most important 
factor occasioning the kernicterus. The kernicterus-situation can 
be defined through the contents of bilirubin in the blood of over 
20 mg./100 ¢.c. with a low percentage of so-called direct bilirubin 
(under 10-15%). Anoxemia-defects of the brain, of the liver, or 
other organs raise the danger of kernicterus. 

There is no prophylaxis or therapy for the icterus of premature 
babies which is not caused by incompatibility. The only method is 
the exchange transfusion. It is not dangerous and can be per- 
formed even after the umbilicus has fallen off. In spite of the ex 
change transfusion a kernicterus-situation may occur a_ second 
time if bilirubin accumulated in the tissues is diffused into tine 
blood. This requires a second exchange transfusion. 

Indications for exchange transfusions: 1—small premature chil 
dren, critical situation more than one day; 2—heavier premature 
children, critical situation more than three days: 3—symptoms of 


anoxemia, require a rapid therapy, at the latest on the second day 


of a critical situation. 
Autior’s SUMMARY 
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USE OF INTRA-MUSCULAR IRON 
FOR IRON DEFICIENCY ANEMIAS 
OF PREMATURE INFANTS 
Mitton O. Kepcer, M.D. 

New York 


Several months ago, the author noted a disturbing phenomenon 
while on the premature nursery service of a large county hospital. 
Several of the premature infants displayed marked abdominal 
distention, some to the point of embarrassing respirations. Oc- 
casional cyanosis was noted in those infants with marked distention. 


Careful examination of these infants showed no enteric disease 


or other apparent illness other than a typical iron deficiency anemia. 
All of these infants were taking a commercial preparation of fer- 
rous sulfate solution by mouth. These infants, along with most of 
the prematures, were also taking daily doses of a commercial 


vitamin drop preparation, but none of the infants taking vitamin 
drops alone displayed abdominal distention. 


The ferrous sulfate drops were discontinued on all premature 
infants taking them, and the abdominal distention promptly ceased. 
Re-administration of the drops appeared to cause a prompt re- 
currence of distention, and the medication was discontinued. 


The problem now facing the medical staff was how to deal with 
the anemia which several of these infanis displayed, with packed 
cell volumes or hematocrits ranging downward to 16% and hemo- 
globin values to 5 and 6 grams per 100 ml of blood. Use of whole 
blood transfusions was considered but discarded in view of the 
technical troubles, and the dangers inherent to transfusions. It 
is also largely believed that whole blood transfusions may depress 
erythropoiesis. Use of intravenous saccharated iron preparations 
was considered, for this treatment has proven effective in iron-defi- 
ciency anemies, but this technic is also troublesome, and not with- 
out toxicity.’ Use of other oral preparations of iron was consid- 
ered. However, the immaturity of the premature’s gastro-intestinal 
tract is well known, and absorption of iron is a complex affair re- 
quiring, at least, the active cooperation of the intestinal tract.** 
Use of a relatively new iron-dextran complex, Imferon, (®* for 
intra-muscular injection was considered. Our attention was di- 
rected to a paper by Wallerstein who described the use of this 
material in anemic infants in a neighboring city.4| Althouzh the 
total number of infants treated in this report was small, the absence 
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of toxicity and good response of the erythropoietic systems seemed 


encouraging, and a review of the literature indicated that Imferon®) 
was well tolerated, safe, and effective. Further reports by Weller- 
stein and his co-workers have strengthened this impression.* 


METHODS AND MATERIALS 


Six infants were selected for a trial course. Those selected all 
suffered from the typical iron-deficiency anemia of prematurity, 
and all had displayed abdominal distention, presumably from the 
oral ferrous sulfate. Since the hospital was seriously handicapped 
by a shortage of technicians and house staff, it was decided to keep 
the laboratory work to a minimum. Our purpose was twofold: 
to determine (1) if the drug was safe and (2), if it was effective. 
Wallerstein’s report had indicated a maximum reticulocyte re- 
sponse on the fifth day after administration of the drug. In our 
series, therefore, we secured reticulocyte counts on the first and 
fifth days. Packed cell volumes and hemoglobins were obtained 
on the first day, and weekly thereafter. The infants were not 
selected by age or weight, but the weight ranged from three to five 
pounds. There was no control group as such, but our results were 
compared with the untreated infants. 


Nursery personnel were instructed to watch the treated infants 
closely for toxic or unusual signs. The injections were given 
by the house staff or by the nurse in charge under the supervision 
of the resident. Actual choice of a site for the intramuscular 
injection required some thought, as premature infants are deficient 
in muscle mass. Final choice was either the gluteal or anterior 
thigh area, depending on which seemed to be larger in mass. The 
“Z-track” method of injection was used, following the recom- 
mendation of the manufacturer. This method minimizes seepage 
of the drug from the injection tract, and keeps staining to a mini- 
mum. Although precise formulas* have been devised for deter- 
mining the total dosage of Imferon(®) required, this method was 
not used by us except as a rough check of total dosage. Following 
the dosages employed by others, we gave O.5cc of the drug— 
representing 25 mgm of elemental iron—at weekly intervals, from 
one to four injections.’ Use of larger doses at one injection pre- 
sented the problem of the material oozing out of the injection 
tract with subsequent loss of drug and staining of skin and sub- 
cutaneous tissues. The larger doses were given to the larger 
infants or those with the more profound anemia, 
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RESULTS 

All six infants showed an increase in reticulocyte counts when 
checked on the fifth day after the initial intra-muscular injection 
of the drug. In a follow-up period of two months, the packed cell 
volumes either increased or remained constant—which represents 
absolute increase due to growth of the infant. The hemoglobin 
values increased in all six infants. 

No signs of toxicity, and particularly, no evidence of hemo- 
siderosis was noted. No abdominal distention was seen. No local 
reaction other than transient staining of the skin was noted, and 
this was minimal. 

Unfortunately, and for many reasons, long term follow-ups 
were not available on these patients. Word of mouth reports had 
it that the infants continued to “do well” after discharge to their 


homes. 


DISCUSSION 


A brief review of iron metabolism is necessary for a meaningful 
discussion of our results. Infants have no practical route for the 


physiologic excretion of iron, once absorbed.** The newborn in- 


fant normally has an adequate amount of red blood cells with a 
suitable hemoglobin concentration. Growth of full term infants is 
rapid, with a doubling of birth weight by five months considered 
normal. If red blood cell production should not keep pace with 
this somatic growth, an anemia will result, and commonly does. 
From 50 to 90% of the hemoglobin present at birth in a full term 
infant is of the fetal type—so-called hemoglobin F. A higher per- 
cent of hemoglobin in prematures will be of this type. Production 
of the adult type hemoglobin with new red blood cell production 
may not begin until the third month after birth. Most diets supplied 
premature and full term infants are markedly deficient in iron, and 
hemoglobin production may suffer accordingly. However, “physio- 
logic” destruction of infants’ red blood cells leaves the iron within 
the body for re-synthesis into more hemoglobin. Milk is notoriously 
low in iron, yet forms the chief dietary item in the first trimester 
of extra-uterine life, and is often the chief item during the first 
year. Adults will assimilate about ten per cent of iron present 
in ingested food, and babies may absorb somewhat more.” How- 

* Imferon ® is the registered trademark of Lakeside Laboratories, Milwaukee, Wis. for 


their brand of iron-dextran complex for intra-muscular use. See New and Nonosicial 
Drugs J. A. M. A. March 22, 1958. 
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ever, the status of assismilation of iron in the premature is un- 
known, and it is likely that it is less than in the full term infant— 
possibly due to the notorious sensitivity or intolerance of the pre- 
mature’s gut. Available iron present in ingested food is not 
mechanically absorbed from the gut, but actually requires a metabo- 
lic or enzymatic “absorption” or transfer. This is often called the 
“mucosal block” because acceptance of iron to the body seems to 
be controlled here, it being remembered that there is no excretory 
route of any importance, and once iron is absorbed it is in the body 
“for keeps”. Once across the “mucosal block”, iron may be stored 
as ferritin in the liver or spleen, or as hemosiderin in the liver, 
spleen, or bone marrow. Or it may be manufactured into myo- 
globin, cytochromes, or hemoglobin. With the premature infant 
deficient in muscle mass, it is now easy to see how as the muscles 
grow, myoglobin formation takes much of the available body supply 
of iron—leaving less for hemoglobin formation. 

From the foregoing facts we may make a few conclusions. 
‘anemia of prematurity” 


Iron deficiency anemia, the so-called 
will result unless exogenous iron in adequate amounts is presented 
in the diet or given parenterally. As indicated, normal dietary 
sources of iron are inadequate, and oral iron preparations may not 
be absorbed, or be highly irritating. We may predicate that the 
“mucosal block” of the premature infant does not function at the 
full level of the full term baby. This predicated hypofunction may 
be no more than intolerance of the intestinal mucosa to the iron 
salts, but the end result is the same—inadequate absorption. Pre- 
mature infants with typical iron deficiency anemias who are in- 
tolerant or oral iron, or do not respond to same with increased 
erythropoiesis might well be considered for a course of parenteral 
iron. Once the trial is begun, the reticulocyte count should increase, 
and the hemoglobin show a definite increase within three weeks of 
starting therapy, or other types of disorder should be considered.* 
In a group of sixty-six premature infants, Hammond and Murphy 
found that these babies were able to utilize injectable iron by the 
second month of life, and no untoward or toxic signs appeared.’ 


It would also appear from the reports of others that the bene- 
ficial results of Imferon® given early may persist through the 
first year—-when the incidence of iron deficiency anemia is high 
under untreated conditions. Some workers have felt that a pre 
mature infant may well be given enough iron intramuscularly 
during his hospital stay to suffice or at least assist him through 
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the first year. This application may find use in anemic infants and 
children of ignorant or careless parents, as it definitely answers 
the oft-asked question, “Has the iron been given?’’® It is well to 
stress here, with other workers, the importance of meticulous 
umbilical cord stripping at the time of birth to assure the infant 
a temporary over-supply of blood. This will assure more iron 
stores in the body for later re-synthesis at the period of need.* 


SUMMARY AND CONCLUSIONS 


1. Six premature infants having the typical iron deficiency 
anemia of prematurity appeared to have marked gastro-intestinal 
distress from the oral administration of ferrous sulfate drops. 

2. An iron-dextran solution, Imferon®, for intra-muscular 
injection was given a trial in place of the oral medication. 

3. All infants showed a good response, with increased reticulo- 
cyte counts, and absolute increases in hemoglobin and hematocrit 
values. 

4. There were no signs of toxicity from the intra-muscular iron 
injections. Occasional transient staining of the skin at the injection 
site was noted. 

5. Brief comments are made on the metabolism of iron, and its 
application to our results was discussed. 

6. Intramuscular iron-dextran complex appears to offer a safe 
and effective method of treatment for the classic iron deficiency 
anemia of prematurity. 


The author acknowledges with thanks the invaluable assistance 
of the nursing and laboratory staffs in this study. 
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Clinical Conference 


St. LuKe’s HospitaL, New York 
May 12, 1959 
J. Freperick Jr., M.D., 


Director of Pediatrics, presiding 


CONGENITAL HEART DISEASE 
INTERVENTRICULAR SEPTAL DEFECT 


Dr. Water G. WEEKs, Intern on Pediatrics: M. L., an eighteen 
month old female, was first admitted to St. Luke’s Hospital at the 
age of 244 months in December, 1957, with the presumptive diag- 
nosis of congenital heart disease. She had a poor appetite, had 
failed to gain weight, and had occasional duskiness on crying since 
birth. On examination at home, her physician had found enlarge- 
ment of her heart and a murmur. For a few days before admission 
she had an elevated temperature and had been coughing. Physical 
examination revealed a small, thin, moderately active baby weigh- 
ing 8 lb. 3 oz., approximately 11% Ibs. over her birth weight (6 Ib. 
13 oz.). A Grade IV harsh systolic murmur was heard over the 
precordium and radiated to the back. There was also a palpable 
thrill. Both femoral pulses were easily felt. The liver was down 
2m. below the right costal margin. There were no other significant 
findings. 

X-ray studies revealed minimal cardiac enlargement with bilater 
ally increased pulmonary markings. An electrocardiogram revealed 
right ventricular hypertrophy. It was felt that she had congenital 
heart disease complicated by left-sided failure and bronchopneu- 
monia. Therapy consisted of digoxin and antibiotics to which she 
responded fairly well. On discharge it was felt that she had an 
interventricular septal defect. She was maintained on digoxin, with 
prophylactic antibiotics and has been on these medications until her 
present admission. She began to gain weight after discharge. 

Her second admission was in April, 1958, at the age of five 
months for bronchopneumonia. She was treated with therapeutic 


doses of penicillin and achromycin and responded satisfactorily. In 
the ensuing months she did extremely well except for frequent upper 
respiratory infections, gaining in height and weight at a rate which 
was only a little below the norm for her age. Motor and intellectual 
progress was entirely normal. She had no cyanosis. However, her 
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heart continued to enlarge. Electrocardiograms persistently re- 
vealed right ventricular hypertrophy, and physical examination con- 
tinued to reveal the murmur and thrill. As she grew, the second 
pulmonary sound became loud and snapping. 


Cardiac catheterization was carried out on her third admission 
in January, 1959, at the age of 14 months when she weighed 17 
pounds. This study proved the presence of a large interventricular 
septal defect and a marked degree of pulmonary hypertension. 


At the age of 18 months, weighing 20 Ibs., she was admitted for 
corrective surgery by the open heart technique. This was carried 
out successfully with the use of a heart-lung machine. Her post- 
operative course was most gratifying. 

Dr. Apece D. Hormann, Ass’t. Attending Pediatrician: As her 
pediatrician I have followed this child at monthly intervals since 
she was four weeks of age. When she first came to us she had a 
cardiac defect which was incapacitating. She coughed continually. 
It was felt that she was in cardiac failure with a bronchopneumonia. 
Also, she was a feeding problem taking only two ounces of formula 
at a time. For the first few months of her life she had to be fed 
every two to three hours around the clock. Her weight gain was 
slow until she was four months of age. I was very worried about her 
and wondered whether she would ever make any progress. We have 
all seen young infants with chronic heart disease who fail to thrive 
and not infrequently expire in their early months. But many of 
these children gradually balance their shunts, equalize the pressures 
in the right and left side of the heart and temporarily, at least, begin 
to do very well. At the age of four months she began to eat better 
and gain weight. She stopped coughing, although she had more 
respiratory infections than are expected in the average child. We 
believe that prophylactic antibiotics prevented more serious i!lness 
and feel that such protection is important since serious infection 
might have precipitated cardiac failure. 

The persistence of right ventricular hypertrophy kept us aware 
that this child still had a major problem although she was growing 
and developing satisfactorily. We knew from practically the day 
that she was first seen that cardiac surgery would be necessary but 
surgery on a seven or eight pound infant is rarely carried out suc- 
cessfully, particularly cn one in borderline failure. We hoped to 
keep her well and permit her to develop and gain weight until she 
reached an age when catheterization and surgery are technically 
sasier to perform. Fortunately she grew as we hoped. 
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In December, 1958, it was felt that she was of a size where cath- 
eterization could be carried out quite easily. We wanted to confirm 
our clinical diagnosis, but of equal importance was a determination 
of the pulmonary artery pressure. If this was elevated we would try 
to correct the defect soon. If it was not elevated to a level that 
alarmed us we would wait another year or more. Catheterization 
did show that there was significant elevation of pressure on the right 
side of the heart and we felt that surgery should be carried out in 
the near future. The delay of three months was an arbitrary one, 
primarily to do the surgery at a period in the year when she would 
have a fairly good chance of being infection free. 


In conclusion, | would like to summarize the responsibility of the 


pediatrician for the patient with congenital heart disease with a left 


to right shunt. First, he must vigorously treat the early phase of 
cardiac failure realizing that the child will probably not withstand 
surgery in the first few months of life. However, there is a good 
chance the child will compensate and begin to do well in three or 
four months. Second, he must be aware that the outward appear- 
ance may lull a physician into a false sense of security. Persistant 
cardiac enlargement should motivate early investigation well before 
the patient enters into a downhill phase which will inevitably occur 
when pulmonary hypertension develops at any time from two years 
of age on. Third, the physician must be aware that the risk and difh 
culty in performing both catheterization and surgery are increased 
in the small infant. Surgeons are reluctant to operate on anybody 
weighing less than 20 pounds, although they will attempt a proced 
ure if it appears to offer the only chance of survival. The pediatri- 
cian follows the child closely over a longer period of time than any 
other physician involved and it is his responsibility to be the con 
stant mediator between the patient and the cardiac-surgery team. 


Dr. A. L. Loomis Bewr, Jr., Associate Cardiologist: There were 
several very interesting and, | think, pertinent, aspects of this case 
that | would like to touch on briefly. In the first place, whenever 
a child goes into congestive heart failure within the first few months 
of life there is a serious cardiac defect. If the congestive failure is 
refractory to adequate medical management, definitive diagnostic 
procedures are indicated at once, since in this event corrective sur 
gery, even though at great risk, offers the only hope of survival 
Fortunately, this child responded well to the excellent medical reg 
imen instituted by Dr. Hofmann and definitive diagnostic proced- 
ures could be deferred. We felt that this child had a particular type 
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of heart failure, namely high output, left ventricular failure, a type 
wherein the left ventricle is pumping a great deal more blood than 
the right. 


Dr. EaGie: What was your evidence for high output failure ? 


Dr. Bett: The evidence for high output left ventricular failure 
was fever, rapid respirations, pulmonary congestion, a large heart, 
and a large pulsating liver, plus the fact that the murmur suggested 
a ventricular septal defect which is a common cause of high output 
left ventricular failure. 


VENT! AR SEPTAL DEFECT 


AORTIC PRESSURE | | PA PRESSURE: AORTIC PRESSURE 
SYSTEMIC FLOW 2 PUL FLOW< SYSTEMC FLOW 
FIG. 1 

There is some reason to feel that if the defect is large enough 
there is a perpetual state of pulmonary edema. You all probably 
know from the work of Dr. Barry Wood that pulmonary edema 
fluid is an ideal culture medium for any bacterium and that these 
children are prone to repeated pulmonary infections. Very often 
they are admitted with pneumonia or bronchopneumonia as the pre- 
sumptive diagnosis, and while pneumonia may be present, more 
often it is associated with heart failure. The heart failure is difficult 
to demonstrate. The classical manifestation of rales, and peripheral 
edema are usually absent. Usually they wheeze, suggesting asthma 
associated with varying degrees of consolidation. Whether the heart 
failure is primarily left or right, in general we see an enlarged liver, 
but I believe, and you pediatricians know more about this than I 
do, the fact that the liver pulsates is a better sign of failure than the 
difficult job of deciding whether it is enlarged or not. We all know 
that the livers are almost always palpable in these small infants. 

Figure I represents a diagram of what we believe takes place in 
large ventricular septal defects after birth. \When the ventricular 
septal defect is large enough, anatomically defined as a size at least 
as large as the aorta, there is a common pressure presented to the 
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aorta and through the defect to the right ventricle and pulmonary 
artery. Blood will flow toward the least resistance and, if pulmonary 
artery resistance did not equal or nearly equal aortic resistance, vir- 
tually all the blood would flow from left ventricle to right ventricle 
to pulmonary artery. This, of course, would be untenable for life. 


Heart failure occurs when this shunt is excessive. 

Thus, heart failure before a year of life, represents primarily fail- 
ure of the pulmonary resistance to equal or nearly equal the resist- 
ance in the systemic circulation. This allows a tremendous shunt 
from left to right ventricle and into the pulmonary circulation back 
to left atrium, so there is a tremendous overload on the left side of 
the heart. 

However, with age, pulmonary resistance increases. Karly in life, 
the resistance of the pulmonary circulation is of the so-called high 
reserve type.' There is medial hypertrophy of the muscular pul- 
monary arteries with increased vasomotor tone, a reversible patho- 
logical change. In the progression from the left to the right side of 
Figure I, (1 am not sure how many months or years this takes, per- 
haps as early as the age of two years) the following sequence of 
events takes place. In addition to muscular hypertrophy, patho- 
logical changes in small pulmonary arteries develop which are 
characterized by occlusive fibrous lesions associated with dilated 
smaller arteries and arterioles. When disseminated these occlusive 
lesions play the major role in determining pulmonary resistance 
which becomes very high and fixed. When the pulmonary artery 
resistance exceeds the systemic resistance then the shunt of blood 
through the defect will reverse, and the patient becomes cyanotic. 
Pulmonary flow is then less than systemic flow and, of course, the 
pulmonary and aortic pressures remain identical. If you wait for 
cyanosis to occur irreversible changes have developed and it is 
usually too late to do corrective surgery. If the ventricular septal 
defect is closed at this late stage, the patients do poorly and rarely 
survive surgery. The solution, of course, is to operate on these 
patients before this late stage of fixed resistance develops. At St. 
Luke’s we have seen three children in the last two years who have 
passed to this irreversible stage; one at age four, one at age three, 
and one at age seven. How much earlier it can occur I don’t know 
but I have talked with others who have seen it in two year old 
children. 

Clinically, infants with large ventricular septal defects frequently 
are first seen in heart failure, but as the pulmonary artery resistance 
develops to nearly equal systemic resistance the shunt is reduced 
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The work load on the left ventricle is thereby reduced and they then 
seem to do very well; they eat, they gain weight, they are not cya- 
nosed, and parents and doctors alike are very frequently lulled into 
a sense of security that the child has a minor defect and there is no 
reason to pursue diagnostic studies for probable surgery. But if 


there are signs of pulmonary hypertension, such as right ventricular 
hypertrophy on the electrocardiogram and a loud pulmonic second 
sound, these children should be studied at an early age before the 
irreversible changes develop. 

These are the variables that we were weighing in following this 
patient. We had to decide when to do diagnostic studies and when 
to operate. | do not think that any heart surgery should be under- 
taken electively if the child is under twenty pounds. If on the other 
hand, it becomes evident that the child is not going to live long 
enough to reach a weight of twenty pounds, an attempt should be 
made to obtain a precise diagnosis and perform surgery prior to that 
time. I think this is a very defensible point of view. But if the child, 
in response to good medical management, is doing well one delays 
catheterization or definitive studies. How long one can delay | do 
not know, but I believe diagnostic studies should be performed with 
surgery in mind sometime between the ages of about 114 to 3 years 
if there are signs of pulmonary hypertension. 

We did the diagnostic studies on this patient at the age of eighteen 
months. Figure II is a diagram of the catheterization data. If we 
look at the blood oxygen contents which are shown in the boxes, the 
superior and inferior cavae average about 8.2 cc. per litre. As soon 
as we get into the ventricle there is a sharp increase in the oxygen 
content which is sustained in the pulmonary artery. This means that 
there is an admixture of arterialized blood at the ventricular level. 
The aorta blood was essentially saturated and the calculated shunt 
was almost exclusively from the left to the right and amounted to 
about one-half of the systemic blood flow. 

As far as pressures are concerned, the pressure in the right ven- 
tricle, 79/5,mg. Hg. is about three times normal. The systolic 
pressure is about the same as the pressure recorded in the femoral 
artery, and we assume that this latter is a reflection of the systolic 
pressure in the left ventricle. So we can say that there are essentially 
identical pressures in right and left ventricles and that the ventricu- 
lar defect is large. If there is no protective degree of pulmonic sten 
osis this same pressure should present in the pulmonary artery 
and should therefore be a stimulus to the early appearance of irre- 
versible changes mentioned earlier. However, when we measured 
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the pulmonary artery pressure we found a significant gradient of 
40 mm. across the pulmonary valve. Ordinarily we would make an 
unqualified statement that there was a significant degree of infundi- 
bular stenosis which was protecting the pulmonary vasculature from 
the high ventricular pressure. However, in this case, we had a 
technically poor tracing and we were not certain that the pulmonary 
artery pressure was really this low. We actually managed the case 
as if the pressure in the pulmonary artery was identical with that in 
the right ventricle. We had reason to be sure this was proper later 
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FIG. 2 


The catheter studies provide physiologic evidence for admixture 
of blood at the ventricular level and a common pressure between the 
two ventricles. We have had identical catheterization findings in 
children with irreparable hearts, truncus arteriosus and one with 
atresia of the mitral valve, small left ventricle and large right 
ventricle with both aorta and pulmonary artery emerging from this 
chamber. Such a case would be a nightmare on the operating table. 
Therefore, it is prudent in a case like this to identify the roots of 
the great vessels and the chambers of the heart by angiocardiography 
and see that the anomaly is surgically correctable. 
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FIG. 3 


Figure II] shows representative angiocardiograms. The catheter 
is seen coming up from the femoral vein with the tip in the pulmon- 
ary artery. The film on the left is early in the sequence and shows 
a nice pulmonary artery, separate from the aorta. The film on the 
right, later in the sequence, shows dye in the aorta, the left ventricle, 
the left atrium, and dye can be seen filling the right ventricle through 
the high septal defect. There is no question that the pulmonary 
artery has become reopacified from the left side of the heart. The 
selective angiocardiogram proves the presence of normal aorta and 


pulmonary artery roots and locates a high ventricular septal defect 


with left to right shunt of the dye. 


Figure IV is a pressure tracing taken in the operating room, be- 
fore and after closure of the defect. Both the tracings in pulmonary 
artery and right ventricle have a common zero and common sensi- 
tivity. The pulmonary artery systolic pressure is only slightly lower 
than the right ventricular pressure indicating that the degree of pul- 
monic stenosis is slight and pulmonary artery and aorta pressures 
are essentially the same. We would have been misled if we had 
assumed a significant and therefore protective degree of pulmonary 
stenosis. The ventricular pressure approached 75 mm. pre-opera- 
tively. After repair of the defect, the systolic pressure dropped from 
75 to 35 mm. and the small pressure gradient between ventricle and 
pulmonary artery during systole was abolished. This indicates that 
any pulmonic stenosis was relative to the high flow when the shunt 
was open and is now abolished. These tracings reflect a wonderful 
pressure response to closure of the defect, normalization of the 
pressures in the right ventricle, and as you can see, a good high 
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PRE - REPAIR: 


\ 


POST REPAIR: 


FIG. 4 
pressure on the left side of the heart as reflected in this femoral 
artery pressure of over 100mm. Histologic sections of a lung bi 


opsy taken at operation revealed the entirely reversible early 
changes of medial hypertrophy of the small pulmonary arteries. No 


occlusive lesions were seen. 


Dr. HuGnu Firzpatrick, Associate Attending Surgeon: This 
patient had a high interventricular septal defect that was about 114 
cm. in diameter, certainly as large as her aorta. She was on the 
heart-lung machine for 27 minutes and withstood the operation very 
well. We ran a flow of 625 cc. a minute, which was estimated to be 
60% of her resting output. 
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A. Brescia, M.D. 


INBORN Errors oF Metapoiism, by David Yi-Yung Hsia, M.D. 
Cloth. Illustrated. Pp. 358. Price $9.50. The Year Book Publish- 


ers, Inc., Chicago, Ill, 1959. 


Dr. Hsia has written an invaluable book which should be read 
by every pediatrician. He has systematized many important clin- 
ical entities the importance of which are of recent vintage and in 
so doing he has given the proper orientation and perspective to 
many erstwhile vague clinical syndromes. The book is considered 
under five important parts. The first part deals with disturbances 
in molecular structure under which he discusses sickle cell anemia, 
other abnormal hemoglobins and other structural disturbances 
such as thalassemia, Pelger-Huet anomaly of the leukocytes, ete. 
Part two deals with the disturbances in molecular synthesis under 
which the author includes deficiencies of the plasma protein frac- 
tions such as congenital agammaglobulinemia, ceruloplasmin de- 
ficiency (Wilson’s Disease) and congenital afibrinogenemia as 
well as deficiencies of the clotting factors. The third part deals 
with disturbances of molecular function under which the author 
includes disturbances in amino acid, carbohydrate, endocrine and 
pigment metabolism. The fourth part deals with disturbances in 
renal transport mechanisms and the fifth part considers disturban- 
ces in which the etiology is unknown under which heading the 
author considers among other matters, disturbances in lipid meta- 
bolism and the muscular dystrophies. 

The appendix to this volume consisting of some 55 pages con- 
tains an outline of the many laboratory procedures which are 
necessary to help diagnose the many conditions discussed in the 
text. This part of the book will be of great value to many labora- 
tories in which many of these tests are not routinely performed. 


M.A. B. 


FRANCONI, G. AND WALLGREN, A. “Lehrbuch Der Paediatrie” 
Cloth, Pa. 1007, Illustrated, Price .... Basel, Stuttgart: Benno 
Schwab & Co., 1958. 

The need for a fifth edition of this standard work speaks well 
of its popularity in Europe. It has been translated into many foreien 
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languages and obtained a place in the international literature. This 
well-arranged and comprehensive textbook covers essentially all 
aspects of modern pediatrics. A number of new authors have 
joined the ranks of the 23 contributors, some of them men of inter- 
national distinction. They have brought the material up to date 
and included some late advances of scientific research in the pro- 
cess of covering the fundamentals of pediatric practice. Emphasis 
has been placed on normal and pathological aspects of physical and 
emotional growth and development. The international character 
of the work allows the student to become familiar with differing 
viewpoints of authors from various countries, The two renowned 
editors have again attempted to coordinate individual sections by 
eliminating repetitions and adding some important facets. 

The book contains a wealth of excellent illustrations, tables, dia- 
grams and color photographs. The latest edition of this outstand- 
ing textbook will be a very valuable instrument for the student and 
general practitioner and will also provide stimulating reading for 
the specialist. 
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Diaper Rash 


tive in the treatment of ammonia dermatitis’. 
The case illustrated cleared in 4 d 


Active Ingredients: Methylbenzethonium chloride 1:1000, in a petrolatum and glycerin base. 
HOMEMAKERS PRODUCTS DIVISION + GEORGE A. BREON & CO., 1450 BROADWAY, NEW YORK 18, WN. Y. 
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clinically established as a 


soothing, protective therapy 
which accelerates healing in 


numerous skin conditions 


in addition 


DESITIN 


OINTMENT 


has been shown to substantially 


inhibit growth* of the ammonia 
producing Bacterium ammoniagenes 


one of the many causes of 


diaper rash 


*agar plate zone of inhibition 8 mm. 


SAMPLES of Desitin Ointment ...pioneer external cod liver oil therapy...on request. 


DESITIN cHemicaL COMPANY 


812 Branch Avenue « Providence 4, R. I. 
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CONVENIENCE and ECONOMY | 
WwW 
is your guide to Successful antibiotic therapy, 
Cosa-Terramycin Pediatric Drops—peach flavored, je” aR 
mg./drop (100 mg./cc.), 10 bottle wit tic calibrate pper 


New York 17,N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 
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